The major protein, PrP 27-30, In purified preparations of hamster scrapie prions Is encoded within the genome of the experimental host. DNA sequences related to a PrP cDNA clone can be detected in a wide variety of organisms under relatively stringent conditions where the only signal generated by hamster or noose DNA corresponds to the PrP gene. Three hosts for scrapie, goat, sheep and rat gave strong hybridization signals. In addition, three Invertebrate DNAs reacted with the PrP probe, in the order nematode -Drosophila » yeast. Thus, the sequences detected In goat, sheep, rat, nematode, Drosophila and possibly yeast DNA may arise from authentic PrP genes. This evolutionary conservation is consistent with the notion that PrP proteins participate in essential cellular processes.
INTRODUCTION
Scrapie is a transmissible, degenerative neurological disease.
Extensive purification of the scrapie agent or prion passaged in hamsters has revealed that a protease-resistant protein, designated PrP 27-30, purifies with, and is required for infectlvlty (1) . The sequence of 15 N-terminal residues of PrP 27-30 was determined (2) , allowing the identification of the cognate cDNA clone from a library of recombinants generated from the RNA of Infected animals (3) .
Use of this cDNA clone revealed that PrP 27-30 is encoded by a single cellular gene in the hamster. The mRNA is expressed in normal and scrapie-infected brain at similar levels and at lower levels in the other organs of healthy animals. An antigenically related, but protease-sensitive protein, designated PrP 33-35 , was detected in uninfected cells. In addition, PrP-related sequences were detected In mouse and human DNA (3) . We concluded that PrP 33-35 proteins may feature In the metabolism of the nornal cells, and a fraction of these molecules are converted by an unknown Sc mechanism to the protease-resistant scrapie form, PrP 33-35 , during the course of Infection.
In this paper we have extended our phylogenetic survey to examine PrP gene sequences in experimentally attractive species, e.g., species which exhibit strain variation in scraple susceptibility and species which lend themselves to the techniques of surrogate genetics.
MATERIALS AND METHODS

PrP Probe Fragments
The cDNA insert was excised from pHaPrP (3) by cleavage with Bam HI followed by preparative agarose gel electrophoresis. The recovered fragment was digested with Taq 1, which cleaves the cDNA at nucleotide 909. The digest was phenol-extracted and precipitated and ligated to the plasmld pUC8 (5) are also shown. This fragment was only partially sequenced and its exact relationship to the total mouse PrP cDNA sequence remains to be established. PrP-Related Sequences In Mammalian DNA
We have previously proposed that PrP 27-30 is the major component of the scrapie prion (1) . It follows that all species susceptible to scrapie infection must contain PrP gene sequences. We, therefore, performed Southern transfer analyses on DNA from sheep and goats, the natural hosts for scrapie (8, 9) . We also analyzed DNA from the rat, as this is another experimental 12 3 4 5 kb. 
